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lively the same && when metal ions are aclciecl directly to the
electrolyte. The metal employed as cathode is hence immaterial
for trie effect so far as it has not actually reacted with the elec-
trolyte, and can often be replaced by an unattackable cathode.
Under these conditions the metal ions play the role of
hydrogen atoms, as above explained. They discharge them-
selves in the cathode boundary surface and, depending upon
their reaction velocities, affect the reduction of the depolarizer
and the metallic deposition. With a great reduction velocity,
therefore, no metal whatever is deposited on the cathode so long
as sufficient quantities of the depolarizer are present.1
An important result of these considerations, and one which
confirms the observations, is the knowledge obtained that dlions,
which reduce when, discharged, are again converted by this reduction
•performance info the ionic state and are -not at all separated.
b. Excess Potential and the Reduction Action.
Although the evolution of hydrogen by galvanic action at
platinized platinum, electrodes is a well-nigh reversible phenom-
enon, it proves irreversible at all other cathodes.
To convert, in a given electrolyte, a gram-equivalent of
hydrogen from the ionic into the molecular state at atmospheric
pressure, the same amount of work, which is, of course, depen-
dent upon the beginning and end condition, is always required.
But the electrical work is different at different electrodes and,
since the same quantity of electricity is combined with a gram-
equivalent of hydrogen, the potential of hydrogen evolution is
different with the individual metals. Naturally, with the
equality of the initial and final state the surplus of the electrical
work performed must be compensated by an equivalent gain
in work. Calorific phenomena probably accompany the in-
crease in required work necessary for the hydrogen evolution;
the results of experimental work on this subject, however, are
not yet at our disposal. Excess potential is the excess of the
discharge potential of hydrogen over the potential value of a
1 D. R. P. I17GO7 (1900) of C. F. Boehringer u. Sohne; Lob and Moore,
Ztschr. f. phys. Chemle 47, 418 (1904).

